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Abstract 



An ink jet ink composition comprises water; a colorant selected from the group consisting of a dye, a 
pigment, and a mixture of a dye and pigment; and a material selected from the group consisting of (1) a 
hydroxyamide derivative having at least one hydroxyl group and at least one amide group; (2) a 
mercaptoamide derivative having at least one mercaptol group and at least one amide group; (3) a 
hydroxythioamide derivative having at least one hydroxyl group and at least one thioamide group; (4) a 
mercaptothioamide derivative having at least one mercaptol group and at least one thioamide group; (5) 
an oxyalkylene(alkyleneoxide) reaction product of the above said derivatives; (6) a thioalkylene 
(alkylenesulfide) reaction product of the above said derivatives; and (7) mixtures thereof. The inks 
comprising the said ink jet ink composition exhibit good latency especially in a high resolution thermal 
ink jet printhead (e.g., 600 spi) and can be printed onto a print substrate either with or without heat for 
the drying to give excellent images with reduced curl and cockle. 
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(57) I gift 1 

^tfo -rfcfc*>, jwk m®, btwmtMm 

( 1 ) 4>£< i: 4 1 ocok Kn*yiuatk^ft < 1 i> 1 
o<7)7^ K»ittonKa^y75 Kt$##, (2) 

^ KatfcSrto^^^^hT^ KW»#, (3) < 
fc t loon Kn*y;i/fti^* < t t 1 ooftr^ 
Kitttot Ko#vft75 K«#ft\ (4) 
< 1 1 low>;^^h^Si:^< lo<oft7 
^ K*i**o>**7 r hf-*75 K»##, (5) ± 

(6) ±E«*#<of-*rn,*ix> (7;v* 
U>*Ji/7 4 K) K££Aft, (7) w*ifc<*> 

tr 0 



1 
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-7*<bail?*ii**fe*Jfc* 

< t 4 1 ocot: Kn^y;vit^ < 1 1 1 o<07 

^*7^ K»*#. tBBi#0**y7^*U>Rl6 

l»IEfc Kn*->75 K»S#(i, BTFtfXfc*** "Tfcfc 
*> 

Htl] 

o 

1 

R-C-N- [(C p H 3p )- 0] r (CH 2 CHX-0) Y H 

R, 

•C*$tL, 5S*K Rii> CnH2n + 1 , ?S^CnH2n-l , C 

6 H 5 , C5H4N, RfM3-2 0Ot«/:li*i 

mmmm*&tTmxwb* ^^m:ocnH 2n+ i , a* 

6 4*^^-^ (f:/:Ln = 1-40) 3&**>*-*L-P*ia 

Rlti, CmH 2 n*l , ^CmH2ml f C 6 H 5 , 

C5H4N, ^xfv>^'j3^rv7x-;w *°;vyo 

0 <d mm s * a*iK«£#&&& x vmmmmfr 

?)i<-zr (fztz Lm = 1-40) a»fc**x-F*L3MRS 
*U Xti, His J;^CkH2k + i (^:/;Lk = 0-20) 
frb*tL-?ti$&1R2ti> PI42-2 0, Wtil -2 0^ 
YliO-4 0, Z ii 0 - 4 0 , ^oZ + Ylil EJLt, "C 

[»Wo»iiiiaB«j] 
[0001] 

h ensue?* > * o#3R#j*5 x *> m±m<ommm 

to 0 0 2] 



t tz it mmm ^-vt;^>ex-^ra 

[0 0 0 3] -feU, Bfi5W>4J— -*>M >^ vx y hfil 
8!lIS-eii, <f > >'<X 

it-?~*-)i> Kfcaai-*a»**ft-rMri-* 1 

10 ±<7)^>^yx7h^yx^^^-«i:ffi£, 

;vx£§itT, #aBrt"C»^H'f >^*2R56$-i3:"r^ 
* >?oSM5S;ti<0 t IT, — 

20 y^^K»«LSS*!>*i:. IBttVXj^^t^W 
It, E^/i* >^iSt LT/X^^^S 

i mmt&tt izvmmtz mm-& tmstt amis* $ ^ 

30 19, ^T^*H#fi : > -f%t>'h*m!$Wfm4, 2 5 1, 
824-^,^4, 410, 8 9 9 « 4 , 412, 2 
24f, $4, 463, 359-^,^4, 532, 53 
0#, »4 f 601, 7 7 7f, 5, 139, 574 
•J|\ *5 f 145, 5 1 8^-, 45 J: tf» 5, 281, 2 
6 l^CEWi&o int>*a#flP^BB^«4*H^ 
5lfflLTJSffli-^o :oH^t-7;M>^yx7 

tb$tL4v^r% rKoy^-*> - f7> kj ensyt 

40 flitfEir^vxy h 9i8fl^#S^ > ^ ^ 
hW8U^i^T-S)^)o 

[0004] i/j, 3^>^yx7 hepeotftarc* 
^>o aa-f > ^ v ^ epgij-ci*. ^ > ^ lifioffT-c© 
e 1 o co * y 7 4 * i tz it j x )v frh mwttii tLxmm 

t'J7^ *XI4^ X;b*fflv,*Ti «U> 0 y?l±*>) 7 

< **<bPMt • * , j7^^^f>-jc<oBEg|o 

50 r^*> • ^7«)^i©Jffll^ti>2>fg«4-Jii§^ii:ibn>2>o 
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[0005] -f >*^xy he»*«-eii, 7y 

<D^-rtifrx\ -/>) > mepaanssffiK** 
& < 1 1 1 o^^^ao^j > K**epa->- b 

-T-tf>*, ^n-, 77**480 ^BiaatKtffflCt 

^SO/^-> (1/8, 1/4, 1/2, 7JVh- 
> (1/1) *) H»tkS**o **±K-feSfcl±#. 

t±, epa***«ffl*7y > k*>jm, *>*v 

^BlfM^ena-^^ (nunber of swithes) <t o 

■rtS^Bri/^'J > V^y KfcU >^*r6na-t 
&o «5M8>f v 7 * y h^'J>h^7 Kli7y > 

>r > * ? h yy > ^ ^ Jt^renaas^sv^o 

[0 0 0 6] ifc, SS^^Vi^^f>^*TU>fT 
i:^/:oTl6t^^'J > h^* Kli. epa*«±^W 

tetarwj 7y tufifti^o yyvb-N^Kt 
QMS* t *t*,Mt*t^5;^^ 

x^^mgtl^Bt 1 1 i:JjRBi:e«iLr, fpa 

?h6P«"C(i, «&tf>£«7W7y > Y^y r&£V 
4>9 (v7>, -7-tf>*> ^id- teXXf-f^y* 
30 fcffl^T, ep«v- M-£fe4 Sr^E-f^o - 

l^^-O^yiv^'JvnM^ *) JS^SK 

««± i tz (i#feftena^-c & * o 
[0 0 0 7] J:»3W«JS<0«v^y >*ri*#gi:$:K* 



JBffi)£rt f l * 9 3 0 0*#* h (3 0 0 s p 

i) o7y>*-c(i, yX;n»piia** (H-r^^*>a: 

(400spifc<ttf600spi^0 )5 f fi»L)t 
^OVX^BIPI^ a«x «1-**>t>ES»l 0 

£v*iS«?f£K<*M h^y > K(±* 

10 ^BBP<7)*S«rfi»«8E'f r^y > h^y K 

io K»«KBJa^>t*U<±, i^J:^ ir^X^-tffico 
/hSv^yy V h^*y K, i"4r*>*>«**B7 r y > b^*y K 
iJi^W^y > h^y K-Cli, ftv^MPSrSft^S^ 

[0 0 0 8] 

JKHBf S^Ttttt**** 2>tz*b. g^S^Ty'nyu- 
30 va>, ^/cli^^ (floceulation or aggl oncrat i on 
or aggregation) ^tLHo S fcHfr'T > *«SiH]#J 

[0 0 0 9] tt****** * t , yj>bA7 K**6pa 
ti (*iSjttoK9) tua^e «Hi-*tt«u>f > 

[0 0 10] O^yiy^'J >*(i, *ttffl«FUl± 

•/y > Ki/c(±yy > h/^-*-s,«f-^>^^o 

^ + • ^r-y3>i:f&LT, Sffld'-Zy > 
so ^y 'y^iSffiffllUot, 
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h 0 iJrSLfcvW >90>lMf*>*i*. S>Ti- 

[0 0 11] H±o*ifcJfttt"CJ: <fiJ/B£*L&Ei§4 »5 

-f IS 4 9**S6fc* 

**U«»-C § % «£ 5 ««»UBv»*»4 fcttRHHt^tt 

fflM*<044 tf4 »K flR»pn»4tt»«:«tl*-CS&it 
>f >*rt*0. 5mm8it4I8W8 0-7>f^ 

S 1 5%Wt*7^f K'J V^NfH** jgtf: (?t> v 
-I latency) B#ffl 4 fclir'* * V 7 (decap) B#HtO? 

■So i^tft3EJ±, > Y^y K4 Xjwc*/<- 

^y;al/- h + */S*»ca«tt*»»aE 1 5 %Tff 

07X>v-ttftffl#J4fcti#i8*J (co-solvent) £SP 
[0 0 12] O^/ifH^^ 



^yx7HO^ LT&ft<a#a4ft#fti:4*o 
ftlWH 1 * 5 , 2 8 1, 2 6 1 'J > (Li 

n) ) &Xlf%m + <O*m&VHiM#0 8/4 8 3, 7 
69f (%^^ ! J>> 7x^ (Fague) , fcjitf** 
> (Wng) ) (2, M^-^(7)r/^yx-;HO 

[0 0 13] ife*k* >^ (77 7^, vT>, 
10 -7-tf>*. i3J:tM.xD--f t, ®Pk*-**> 

^<ti. * fctt yxn^ics* 

I!j10-49^o >0-*M h* v xl 9 »it (-t^t>^> 
4 > * RS&Wft ri ? - * 4 rt: liJ&trESSSffi t tt& L & v> 
»it) <D&m\m ( 3 6 0 s p i tt±> 6 0 0 s p i 

v-»^ (5»*«) o Z<Dtztf>, m\^ffi®8L<o7 

20 2b o 

[0 0 14] ±f£co^d^M4 Lv^tt*:feo»a^J: 

KXg) lc < toT > 1 [U<7)yN*x-C\ o4 t 9^nJB0S^S 

[0 0 15] ttz, llffl/^*- K«*tt?4<a»^ 
- Ken«iJB#-C Wv^^jftgffi f> & > ^ t iK« 

$tirv^ 0 i*LUJi*v^iimtH*fte.# o. okH 
mn tiffin®. iwr^yx7^r^ ^ 

[0 0 16] *<tzf£.ffit& (solid area) ^PBt^i 
*PO^yx7 hffl7K*tt^>^^BJWJ**± 

4-?o COJ:'9^ffiSOffiS:0li> 0^yx7MH 
Jlfc»K «Mi:LJot«<±tKUIk4:*. S»9^r 

^O^BWfflHWO 8/5 9 6. 8 2 1§(^S'i 
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[0017] imfesx (a*. *»tt-f >^«tt»aae 

3 4 6f (5691% * 1/^7^ (Carreira et al . ) ) £ 

■ttfSM, 3 2 7, 1 7 4t «H8#"7* >S-7 

n Mer) ) fcttT* * njfc K7 W tOSfiU^^o T>f 

[0 0 18] >fv^yx-; h-/ 1 ; ^Kjslt&ttR 1 ?** 

H 5 , 356, 464-?- * ? ^ ><b (Hcknrn 

n et al.) ) > ? i? * v hRM > * Kl£ffl-C§ &R 
0I»ih»JtBB^LTv^ o *H«p»*5 f 2 0 7, 8 2 
4-?" (HW***? 7 ? hfb(M)ffatt et al . ) ) ttflr 

* £ I* , R 9 mtu *r?* * WET? iittJS K * < 

[0 0 19] TkiStt^ >^yi'^fflO^I 

fiEW*«ffl-f*BROffi<OPo1«li, 3?->3> (kogati 
on) T-**o i^U^tii, Jg»i» (SfcttftJ-*^ 
Z&tr4 >9zS* v Vf*) > h^? K + O-f 

COST, *>*»OW*taa^ffi;T* ep«H6*U#E3 



8 

$LtfX-£%^tztf>'?*) >Y^y h'tellf-t >9*Jx-v Y 
>*oepHttflsd«*tefc4 4o Sot, (1) <f> 
hflH >*?>?£§§;i£> (2) O^yxvF 
;X^IBS fc^tf (3) ay- 5/ a >» 

[0 0 2 0) 

[0 0 2 1 ] <fc#**u^4< itioot 

**trr;V*U>*^rvKt<ORlS 
[0 0 2 2 ] k Kn^rvT 5 K»*ff*3J:Cf-e-a5*^v 

;vBBP) 7i ? l 0-#j4 9 ^ ^n>oyX;V$rSfai^^" 

[0 0 2 3] >^ vx v hffl^f >?l*. 

14, (1) -fV^*»aiflE, (2) »fe#J*^<iH*-f 
•9, (3) ar-va *5«ttr (4) «R»), ^rfi^ 

[0 0 2 4 ] 

[«WO**0«]B] *»WC±, ( 1 ) ^4<itlo 
40 cot: KD^ry^ii^4< t t 1 ocOT^ K*i:Sr^i" 
h\> KD*2/75 K»##fc, (2) *»7^*k KD^rv 
7 5KB8#^ fcfc loo^f-nlKT' (Ml 

v\ N, S , Set) *^tff^4#> (3) ±E»*» 
Wt^y7^U> (7;^k>t^fyK) RtL^^ 
tt, (4) ±E»»#^»tt*. SilClS) -n^<D 

-T&o ±Ek Ko*^75 KWB#tfc«*«>Jltt#«) 

so Ltfto. i -4 oaa%> »4 L<jii -3 oaa% 
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O 



i 



-To 
[0 0 2 6] 
[ft 2] 



Ko*->7* K»**Ci£lTOft**-C* 



R-C- N-[(CpH 3P ) w - O^-CCH.CHX- 0) V H 



(I) 



R : H, CaH^+l , ^CnH2n-l , C 6 H 5 , C5 H 

4N, #HMW*3-2 0^1»Jf:li*iM«K£ 
J3 J: tfHSHR*. *rfbtfUOC«.H2i»+i , ^<b**^A/ 
-7° (/:/:Ln =1-4 0) *fc*n«t«l?, 

Rl I H, CmH2n*l , ^^CmH2ml , CeHs, C5H4 

%hTf\z®mm&frb*%>yfl'-7 (fztz Lm= 1-4 
0) *&*ft-P*iMJ^ 

X : Hi3J:^C k H2 k+ i (/:/iLk = 0-2 0) frb* 
P = 2-2 0> W= 1-20. Y = 0-40> Z = 0- 

40. £<£t/z + Y=i tLt, -e*& 0 

[ 0 0 2 7] CKOJ^fcfc Kn*v7S KW*#0«*r 

1r%t>*>, N- (2 -b KD^r'/xfM tmr < 
h\ N-rf-;V-N- (2-t:Fn^ryxf;v) @§K7 
^ h\ N-*/n bf;V-N- (2 - Kn^yxf^) gg 
h\ N-^^;V-N- (2 Ko^rvxf Jl/) 
^ h\ N-> f-^-N- (2-fc Ko^rvxf 
AO BHS7* h\ N- (2 -fc Kn^yxf JV) gg$7 40 
< h\ N- (2 -fc Fn^rvxf;!/) yn fcf* >B£7 < 

*>B£7^h\ N-7'Pk:^-N-(2-liKn^vxf 
;v) -/u\s*>&7 Z h\ N-x.^;V-N- ( 2 - K 

(2-HFo^vxfiV) ynet>S7U\ N- 
(2-fc Ka^rvxf;!/) , /d^>875 h\ N-7 
^;u-N- tt»7 5h\ N 

-yn t^-N- (3-b Kn^rv^ne^) »»75 



h\ N-^f-fl'-N- Kn^rv-rnkf;v) 
^ h\ N- (3-fc Kn^rv^nkT;!/) B§^7 S 
h\ N-y-f-^-N- (3 Kn^rv-/n tf;V) ya 
^>B7U\ N-^n^-N- (3-tFD^v 
•/ntf /I/) 7 p Db't>K7U , > N-J^;V-N- (3 
-bFD^y^nt!;V) ynet>87 5K, N-^f" 

h\ N— (3-tKn^>^D^) ^d^>! 
K> N-7-fe^;vx.^y-;i/7^ > (N — (2-fcKa 
^yxf;i.) ftK7^ K) > N-> ^^-tr^x.* y 
-;u7^> (N-^^^-N- (2-bFn^ryxf 

SK7 ^ K) . N-xf ;v7-tf^x^ y -;V7 ^ 
> (N--x^;V-N- (2-tFn^ryxf;i/) g£@$7 
^ K) . N-yn tf;w7-tr^^x.^y-;V7< > (N- 
yne;i/-N- (2-HFn^>xf;i/) B»7 ^ 
K) . N-7^A'7-te-* L rt'X^y>-;V7 < > (N-yf- 
;V-N- (2 -fc Fn^yxfjl.) Ifcg£7^ K) > N- 
7-tf^ya^V-^7ry (N- (3-kKa*y^ 
nf;v) BS7 ^ K) , N-^f ^-N-7-tf 
/*y-;l/7S> (N-^^^-N- (3-bKn^vy 
DbT;V) %mTZ K) > N-xf;i/-N-7-fef^ya 
/<y-;V7<> (N-x.^;V-N- (3-tKn^y7 p 
ne;i/) ft87 5 K) . N-yn tT;v-N-7-fe^^7 r 
□ ;V-;V7 5> (N-yntf;v-N- (3-bKo^ 
vyne;v) BtS^7^ K) > N-^;v-N-7-fcf-^ 
yn;V-^7^> (N-y^^-N- (3-HKn^f 

yyoW bkt ^ K) , N-7^f;v7 , ^y-^7 

^ > (N — Fn^ry7f;V) StK7 ^ K) , N 

->^ L ;v-N-7-tr^^y^>'-^7 ^ > (N-^f-^ 

- N- (4 -fc KD^rv/fiV) ftS7^ K) , N-x. 
f^-N-7-tf^y^^-^7r/ (N-x.f-;l/-N 

- (4-t: Ko^y7 p fM »K7^ K) , N-7ae 
;i/-N-7-tf ^7^y-iV7^> (N-^d^-N 

- FD^y/f^) SB$7^ K) , N-rf"^ 
-N-7-fef-;V-/^ > (N--/f-^-N- 

(4 -fc FP^ryT'fM it^7^ K) > N-7-t^^ 
-N~^>v;v-2 -x\^y-;i/7 5 > (N-^> 
-N- (2-b Ko*i/xf/P) BtK7< K) > N-7 
"tf-;v-N--f ^ y/^f ;v-2-x^y-;vr^ > (N 
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-4 Z ?V<< A'-N- (2 -fc KD^rvxf^) ftK7 

*> &K7^ h\ , -/ne*>lir 

SH^U 1 ocob KD^y^St 1 00 7 ^ Y&t £ & 

^co-T -;x7 hflH 
Iii:»LT0. 1-4 0SS%, ff* L<lil-3 0 

[ 0 0 2 8] #§£Wi±Sfc, ^4<ttl ^^v7 

vx 7 hflH >9 £o -Ob Kn^-/75 Kf§S 

Kn^v75 K»*#0^ft< t fe loot: K 

D^ry^gt, *^£< 1 OOr^W/t^y K 

(t^y;v7^U>) toRKEifltttTiio ^Jfc?£ 

(I) <Dit%>%9<D— o-e^$n, xf l/>t^yK 
I***y7HU» , ynei/'/*^yK*Oftft 
fti:§t;^^y7;^U> (7^U>t^yK) 

ft, (I) rS*4o »&o** 

y7i^l/>»ft HKo^yTU'ig^tKo 

[0 0 2 9] ±|B^R(E±tf:»^ffll<r^T^^f4^ 

;V-N- (2-tKD*y#'jxfV>**y) xfA/ 
7 ^ N-T-t-7 t ;v-2- (hKn^y#'jyni?x 

xf;V7ry, N-T-fe^^-N- (2-fc 
Ko*v#'J (xf l/y^^y-D-ynt'l/^yt^r 
v) ) x^;l/T<>. N-T«tf-;V-N-^f-;v- 2 - 
(bKn^y^'Jxf U>t^ry) xf;vr^>, N- 
T-fc?-;V-N-> f-Zl'- 2 - (bKn^y^'jyotfU 

xf jV7 ^ N-T-b^-^-N-^f-;V- 
2- (tKD#y# , Jxfl/>t^ry) xfK^^ 
N-7-fc^;V-N-^?-;v- 2 - (HKD^y^UT'D 
MV>***s) xf;V7<>, N -7 -fe^fl'-N - > 
;V _3_ (kKU*y#'JXfU>**y) ^n^7 
N-r-tf-^-N-^ f-JU- 3 - (tKn*y# 
•J^Dt'i/Vt^ry) ^ne';WT^>> N-T-fef-^- 
N-x^;l/-3- (tKn*y#'Jxf |/>**y) 7* 

n*y*'J7*Dlfl/>**y) 7a t: ;u 7 S > , N-T 
•fef^-N-7xXjl/-2- (kKD + y^'JXf U> 
**v) jn^;vr^>, N-7-tfiV-N-4-t' , Jy 
;v _2- (t Ka^y^f'jxf U>t^y) x-?-;i,75 
>, 2-7-bh7U , 7xy-;W 3-7*h7<K7 



12 

4-7-th7^ 2-7-th7 
5K7*y*y#'JxfU>/'j3-^ 2-7-th7 

n'7xy^y«fjrneu>^'j3-^ 3-7-th 

7<K7xy^y^'j7 v nh'U>^'j3-;K 4 -7-fc 
fTU^xy^y^'Jxfl/V/'Jn-jK 4-7-fc 
h7; KVxMy^'jyoei/V/^-^ 2-7 
-th75K7xMy^'J (xf uy-n-ynt:'!/ 
>) 3-7-bF7^ K7xMy^»J (J. 

io fV>-3-7neu» /'Jn-iK 4-7-th7^ 
K7i;*y#'J (if*U>-3-yn kfU>) y'Un 
-;t^, &<fctfCft^O?&£% 0 ±f£<D**v7^*U 

> (7;v*V>**v K) «4»0^yx7 

hffl>f >?*<D&mi. << >^***i-Jtfco. 1- 

4 Olf%, #4L<til -3 0fifi%"C*^o 
[0 0 3 0] tn K*->75 K^fc Kn*->*i5J:tf7 
^ Ktfig»i* 7KUpTi§T% *M|s«>-b;H3 

HKD^y7; K^v^yi'^ffl^^^ 

20 **§14>t vx y vm* y?) ^m^x 7kfrm§tz ■» 

7K^*§^t-<t oT-fe^n-^Ob Ko^fy^S OK, Ml 

[0 0 3 1] ffc^MfctKloflLtOfc KD^y/Pikd? 
fc< fc 1 007 * K3£fc *^tr*«KO^Tffl*t Kn 
^y75 KRifltflcKl*, N-7-tf ^yx^ y-;V7 5 

> (C6H13NO3. ft*»ti:2^i:Kn^y^il: 
10(075 KSfcfcfco) , ynft^^yx^-il, 

30 7^> (C7H15 NOs, flS'&tt+l^oOfc Kn^y^ 

(HKo^yxf^) ^yxnf >7U* («*8|»i: 
HC2 ook Kn^yA/Sfc 1 007 ^ K^t * & 
O) , ^n^CI^t^tOfli^w, - 

dfttoft^tttiJaT^^ft** (I I) 
-To tKD*y7 5KIW#liifc, W^Ko^ 
S=§:^LT, xfW/^yK, "/a h # u > ^ v K, 

V> (7;^W/t^yK) tR^lT. Sr^4tKo 
40 *v7* KR^fr (2oJ^±Ot: Kn^y;Hi:^^< 
t<> 1007^ KSt^fco) S:fetiEi-*o *»3&»**rfc 

tcJ:oTli£lT^fc** (I I) -C9E** 0 ±BOt K 

li, OyfliUWltO. 1-4 011%, ffJL 
< li 1 - 3 0ii%t*^)o 

[0 0 3 2] fb** + U2oJtt±OT < K»fc^4< t 
1 oob KD + y^Sk ^tf$SWtffl^t: Kn 
*->7 5K«»*fc«U 1- (2-bFn^yxf;H 
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loWKKD^ry/l/liHo) , N, N* -*f* (2 
;;It2O0bKD^rv;HhHo) , 1, 3, 5 

o) , b l )X (3 ? (f-* h-rf-AO -4- 

o<7)fc: Kn*vfl/*fc 3o<0T< KJStito) , C*l 

it^LTO. 1 -4 0li%, »4 L< ii> 1-30 

[0 0 3 3] *5£W<D^m*t Kn*v7 5 KSt*ftti 
'Ptz< t loot KD^rv;i/^S:-g-tfia^:»ii 

KR£1-*fcOtMifcv* 0 1- (4-fcKn 

^y-/fil/) -2-fc?n>JvV>, 1- 



2-tinV >v>, 
2 - tf a 'J vV >, 

o 

« 



1 - (2 - t: Kn^f v 
1 - (4 -fc Ko^v 



yxf;i.-2-^'J K>ISiSff fc^tf 

- (2 - Kn^yxf;v) - 7 * ;W 5 h\ N- (3 
-t: Kn^r v^d tf;u) -7?;W S h\ N- (4 -k 
Kn^ry/fJV) -V9fr4 \ K, 4 - (2 -fc Kn* 
->ai^-;i/) -N-^iV=;v^'Jy>, 4- (2-fcK 
a^rvxf;v) -N-7-tf ^t'^'J y 4- (3 - 
10 Kn + y^o fcf;l/) -N-7-tfil/^ , Jy>, 4 - 
(3_t Kn^ryyot» -N * Jl/fcT'* M v 

i L<«il -3 0li%ti^o 
[0 0 3 4 ] h JB-f ^ x ft 

< fcfe 2owt Ko^yJi/gh^< locor^ K 

20 3; kr#*«\ ar^^t** (in -e*3*i*o 

[0 0 3 5] 

Hb3] 



R-C-N-[(C P H, 
I 



)w -0] 2 -(CH 2 CHX-0) Y H 



(II) 



[(C Q H 20) ) W -0] v -(CH 3 CHJ-0) B H 



R I H, CnH2n-l , S^CnH2n-l , CsHs, CsH 30 

4N, R»S : F-Sc3-2 0O«»Sfcli*«**#»ia6 
i5J:t/tt*8R*, ft^lcOC.HM (^:/:ln=l 
-4 0) *^4*^;i/-"/^^**L-e'*LaiR, 
JfcitfX : HfcJitfCkHtt+i (7^iLk = 0-2 
0) frb*ti**tiM1Rs 
PioX l/Q : 2-2 O^f? -f-ti-Tfta*?, 
UiSitnv: 1 - 2 0^^-5-ix-rtLiHR, 

vfc.ttfz : 0-4 o*b**i* r JiSiR« 

ee* err : o-4 o^t>*awa«, 

z + y : l BJt, «° 

v + e : l feLt, 

P, Q, U, W, V, Z, E, Y, X, XXlfJlt'tti 

-rnsufflua^o t (c q h 2Q ) 0 -o] v] iis 
[ (cph 2 p) w-o] z] mtztim?*; *v 

S (CeHoO-) ^:li7J^^7x^ygtlM 

? bflH >**«>«ftti\ 4 >*»£SK*tLT 0. 1 
-4 0Sfi%, ftiL<i*l-3 01i%t4^e 
[0 0 3 6] ntt?g!Ruj3v>T«i, *mi<n<< >9\tt 
tz, ±M<0\l Yu**,T\ K«»tt*>*ttfl^ so 



t^y7^l/>t**?*»7^V>t^yKtS 

[0 0 3 7] $<bi:, UMit^v^li, *»W<o>f 

(I) iJiCT (I I) U*4ii*J:^*±EOfc Kn* 
y7; KRtfttOttfc^KSSfl^ fl#iC-OH»i3 J: tf 

if, ±ffioeKn*v7S KicOfitOliKa^y^S 

< fc t looft-^ (-SH) Ik7$K (-CO- 
NO g£^tr) , fcjtffc Kn^yft75 K«»# 
(ft-fr»+i-^4< ^ t 1 KD*y/l/Stf*7 
^ K (-CS-NO mti&tr) i§Lf8L?£&o * V 
D^r>T< KB«#Ot KD*v/H6 (-OH) kfl 
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KB»#^)f*-^* (-SH) 4 

^*7H'*u> («<tifl/>, aMb7neb>*) t 
RIBLT, WsKUt + yr^UV (-S- (CH2 

CH20) a-H, -S- (CH2CHCH3O) a"H£ 

£\ /:/:la=l-40) , ft^';ftr;^W> 
(-S- (CH2CH2S) b-H, -S- (CH2CHC 
H? S) b — H> /:/:Lb = l-40) > fei^T^U 
y**v KtT;v^ri^>^^7>f K^oft^-tt (-S- 
(CH2CH2O) c- (CH2CH2S) d-H^. /:/:L 10 
cfcitfdli 1 -4 0^<b-tfL-P*ia«) , 
W^-Cft*. HKD^yf*75 K (-OH* 

•f-sf 7 ^ K (-SH3£i3J:tf-CON<*«:'&<>>fl'* 
yhftT^ K) ft«#li, Kn*v>v»4*:<i^* 

K) (T^^ u >*;V7 >r 

(-CS-NO S*^i>**v7;v*u> (7^*1" 

>l/7>f K) t*<lf*l4*t*o _bJE£> t 5 

flf^LTO. 1-4011%, »JL<lil-3 

0gfi%-cafe£ o 

[0 0 3 8] ±EOfc Ko^v75 KR»# (^fc < fc 
iloobKo^fv;Hi:loo7^I) > t^ii? 
h 7 < KS&»# < ^ 4 1 ooft-JVlh 1 oco 
T * KS) x Kn^rvft75 KB*M* (4>&< 1 1 
1 Kn*v;vgfc 1 oco?-*7 ^ Kg) . £ £tf 

*;i/*7b^*7 ^ K»»# (4>fc< ti> lo^ft- 30 
;i/£tlooft7^ K36) co-T^Tli, tt^^ib^M 
tt^s (WAtfl/l. 1/2, 1/3, 2/1, 2/ 
5, 2/3, 3/5, 1/6, N/N' ^ fcrtfLNiJ 

U>4fc(i^*7;v*U>£&SLT, Srfcfcft'&tt* 

^ry;l/| (-OH) , (-SH) > 7< 

K* (-CO<N) , fc-fctf-f*^* K* (-CS< 
N) (a) £ (c) > (a) t (d) > (b) 

t (c) . &XXf (b) t (d) frb%&1B.*&t>*tT* 40 

[0 0 3 9] Kn*v7 3 b\ >^*^b7 

^ K> KD^yft7^ h\ i3 J: LK^ ;v * ^ h T 
^ K£<Y vx 7 > 9 lz&fr\tL2>m&<0igk£. 
it. 4>?t&WLftlzftLX0. l-40ii%> ffil 
< 14 0. 1 -3 5Sfi%, X L< 14 1 frb3 Ofi 

[0 0 4 0] *|§«0>f>^yif hfflf 
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o^rvjl/I, >Jl/*yh;H, 7^ Kg, &XVT*T 
^ Kgl*> tt**tO*^n-^^t Kn^rv;H, ft 

[0 0 4 1 ] *8W0O^yxf hffl^ >^+T-*«i 
^(4> flfi^*fWJifcli***J4^«±-€-^W**^^«- 

tc^lf** n «r&ao*«>f vx 7hffl>f>^*« 
#J4 fcli#»*J4 feiifOMW^ *>, tt^tw^ 

1, 6 -^*^>i?*-)^<ngtmJ% : ¥-WL2 

-4 0Ov*-^ ; ^VHr 1 ; >^ h U^fD^^D/< 

'J h 'J h-;H|50jK*JR^»4 -4 OOf h7t-JV ; 

K, y7M^;^^rvK, is J: OTI*^^** v K 
(y^f^^^yK, yxf ;M;V*^ry h\ >^ 
j^fi^;v^^ry h\ 7;^^7i-^^*^y K 

x;i/*><0S5ft^^^>) , y7)V^r^;w^y, 
^;l/7x-^)l/*>fO^JW^> ; 2 - Vfn V vV > 
(2-tTnU K>) . N, N-y7i^^7 5 h\ N- 
7;^^-N-7xx;V7^ h\ N — >f-^tf O 'j yV 
N-if/HfD'J'>V>, N-y^n^y^^D 
•JyV>, N, N-v^f-il/ ^ K> R^^r^tr 

^'J "/n tfu>^'J n-;vo7i^K-f;K # 
»; yn tf u>^v 3-;vc?)7^^^7x^;i/i-f ivf 
<D X 7i^-JK b 1 ;^-^. jsXXfW? 

1"ft^*>> 7fr*fr*frii-f9> (r;w^r;vf-^-;vlS 

3J#) , ^^-x^U>^»; f^yxfW/^'j 
E«y*-^ h'J^-;v x f h7t-iK 
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(e»ffi») h-^ («»a§») 

x*->K yntf;i/, ^>-f-;K -^3r 

7x-;i/^--f;vSIS^^^tfT;v^r^x---r;v 
?) ; #u T/nt: u>^u 3-iuj.-^>u»*# 

x — it/r^KiWx-jv, #y 
?, ibtfK^ ft <b 3&»*&**, CtL^CRSS 

[0 0 4 3] #f£fE<7)-f vx 7 hffl-T >*l±2£, 

<om&n\±. T-*>t&n m&mn) *>l<i**^:* 

E'J>Bak fcJtf 

[0 0 4 4] 

ti, Item** »faofe«:ffii-^tOt fc S*tt«OS/itt 

fl-O^flti, >T >^»fiS^*tL-Ctt0. 1 -ftl 5 
lf%, #JKIifi0. 5lf%*»tft 1 011%-C 
:<7)WT^oTU^o 3#5eOegK (shad 

yr>HxD-MM», yry^^fy^M 
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ttjfcwfrSbfcft/fit'f >^ vx 7 h AM 
LTftO. l l 5fiS%. »i L < lifiO. 

10 [0 0 4 5] *f£9JO>f >'x y hflM >*fflj£» 

« 1 £JLT u ^tf z> ztihiz pi^-t * i> <o "C ti & v > 0 

0, 2> 7-Kl/yKNo. 4 0^ 7-K^v-No. 

1, 7-K>fxn-No. 7 ; #lFD&Cftft ; S£tt 
7*77^ (No. 1, 7, 9, 24, 26, 48, 

5 2, 5 8, 6 0, 6 1, 6 3, 9 2, 1 0 7, 1 0 
20 9,118,119,131,140,155,15 

6, 1 7 2, 1 9 4?) ;WtU7Kftft(No. 1, 
8, 3 2, 3 5, 3 7, 5 2, 5 7, 9 2, 1 1 5, 1 
19, 154, 249, 254, 256?) ; SHx^ 
-jfcfl (No. 1, 7, 9, 25, 40, 45, 62, 
7 8, 80, 92, 102, 104, 113, 117, 
127, 158, 175, 183, 193, 209 
?) ;ffi1x^n-&5|B|. (No. 3, 7, 17, 19, 
2 3, 2 5, 2 9, 3 8, 4 2, 4 9, 5 9, 6 1, 7 

2, 73, 114, 128, 151?) Ill^'^ 
30 ftfl(No. 4, 1 4, 1 7, 2 2, 2 7, 3 8, 5 

1, 112, 117, 154, 168?) I t8^^- 
feft (No. 1,6, 8, 14, 15,25,71,7 
6, 7 8, 80, 86, 90, 106, 108, 12 

3, 163, 165, 199, 226?) llftU^K 
M (No. 1, 2, 16, 23, 24, 28, 39, 

6 2, 7 2, 2 3 6?) ;fg>fxD-^ (No. 
4,1 1,1 2,2 7,2 8,3 3.3 4,3 9,5 
0, 5 8, 86, 100, 106, 10 7, 118, 1 
2 7, 1 3 2, 1 4 2, 1 5 7?) ;7>h7*y>* 

40 ^;rm yrvM, &«-7*nvr~>* 
;v* >ffii£*5 <t r/r >-=e - ^ ^fflSr^tr 7 ^ o vrxi> 
Rifffr, rfrxai/v, *^T-»f>*«#, HJ7x 

y >> Bernacid I^d 2BNW; Pbtarrine & i 1 1 i 

ant Bond Hue A; Pdtanine ; Obracron B-illiant Red 
38-A (RiEU * K4 ) (Z^drich Chenical Gb. ;D 
riirorene &illiam ted X2B (R$l/7 K5 6) (Pyl 
am Inc. 88) ; Levaf i x &i 1 1 i ant fed &4B (N4bay Ch 
erricalSi) ; Levafix BHlliant Red E-6E^ (M)bay Che 
nicalSi) ; Procion Redl*B (StD^*^ K3 1) (lO A 
50 rrericaSO ; D reel B-illiant Pi nk B Qound Oude 
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(Qornpton &KhoWes Gb. SO ;Cartasol Ye) I ow GIF 
Presscake(Sandoz Inc. Si) ; Cartasol Yel 1 ow GIF Li q 
ui d Speci al 1 10 ( Sandoz I nc. Si) ; Yel 1 owShade 1694 
8(Tricon Gb. Si) > Basacid Hack X34( BASF Gb. Si) * C 
arta H a ck2GIT( Sandoz, Inc. Si) ; Neozapon Red 492 
(BASF) ; Qasol Red G (Oii ba- Cei gy) I EJrect Brillia 
nt Pink B( Q onpt on- Khol 1 s ) ; A zen Spi 1 on Red C-BH 
(hbdogaya Oieni cal Cbnpany) ; Kayanol Red 3BL(Nppo 
n Kayaku Gbnpany) ; Levanol B-illiant Red 3BW(M>ba 
y Oiemcal Gbnpany) ; Levaderm Lemon Yel I ow (M>bayC io 
hem cal Gbnpany) ; Spirit Fast Yel 1 ow 3G; A zen Spi 
Ion YellowC-ChH (Fbdogaya Chenical Gbnpany) ; Siri 
us Supra Yel low CD 167 ; Cart asol Bri 1 1 i ant Yel 1 ow 4 
CF (Sandoz) ; Pergasol Yel 1 ow CCP(a ba- Cei gy) ; Oas 
ol Hack RL (Chi ba- On gy); Qasol H ack RLP( Q ba- Gb 
igy);Savinyl Hack RLS ( Sandoz) ; Eerrrac a rbon 2GT (S 
andoz) ; Pyrazol Hack BG (I Q) ; M>rfast Hack Gbnc 
entrateA ( M>r t on- Thi okol ) ; Speci al Hack dyes(M>ba 
y Gb. Si) ; Hack S-SF Liquid \P2162 (H^echst and a 
lanese) ; D azol Hack RN Qiad (\Q) \ Qasol H ue G 20 
KQba-Cfigy) ; Savi nyl Hue CLS( Sandoz) ; Luxol Hu 
e MSN ( M>r t on- Thi okol ) ; Sevron Hue 5GVF (IQ) IB 
as acid Hue 750 (BASF) ; Bernacid Red (Berncolors, 
Poughkeepsi e, N Y Si) I Pont ani ne B-i 1 1 i ant Bond B 
1 ue ; Berncol or A Y 34 ; Tel on Fast Yel 1 ow 4CLr 175 ; 
BASF B&sacid Hack SE 0228 ; v RfS 

[0 0 4 6] «fl-KJ±, /7-^> v7>, v«tf>*. 
^xd-, Uyh\ y*)->, y7-)>§, is 30 

* ; Gblunbia Cbnpany Si <0 Raven (SISlS^) 5250> Ra 
ven (mmWd 5750. Raven (£»iS«R) 3500. J5 X 
XfZ<n®M%k<Dil-tfy'7y v ^Siaa ; Gibot Gbnpany 
SiORegal (SSfej&aO 330, Hack Pearl (SiSi&fiQ 
U Hack Pearl (SAffiff) 1300, J: lf*V>Wm 
(Oil -**>y7 y ?Siop ; Cegussa GbnpanySi^Gbl or B 
lack (£»i&aQ v'J-X, Special Hack (SfllS 40 
«) y'i-X, Prim tex (SflfciSflD y'J-X, is J: 
Eerussol (SliiSSO * - tf> r V v * ^ffcti^OEfegu 
ssa*-**>*/7 y 9 ; Bayer Gb. Si^Levanyl (£f^lS 

*-#>r7 7 ?#tMfc ; rbechst Celanese Gbrpo 
rataionSiOrbstafine (SitlStR) Yel 1 ow GR (Blfr 1 
3) , rfastafine(r) \fel 1 ow ( /g£r 8 3 ) , rbstafine 
(gliffi^) ted FRLL K9) , Hjstafine 

(fifaBSa) Rubine F6B (WR-1 84) > ttstafine 
(a»B5«) Hue 2G 0Hft7JV- 1 5 : 3 ) , Ibsiafi 
ne (SiiiS^) Hack T (iS?4-77 *v ^ 7) , H>stafine so 
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(SftffiflK) Hack TS (Wrry^ 7) , fcJtfNbvo 
fil Hack BBCB^---K>7v ? * friMfc^ H>s t af i ne 
(SlifS<f ) *>'J-X; Nxrrandy Mgenta RD2400(Paul 

Ihl ich), Pali ogen (£fSlSfll) Molet 5100 ( BASF) , Pa 
liogen (gi$lB«) Molet 5890 (BASF) , Per rranent Mo 
let VI2645 (Paul Ihl i ch) , Hi! i ogen (SfSfS^l) Qeen 

L8730(BASF), Agyle Qeen XP- 1 1 l-S(Paul lhlich),Br 
illiant QeenToner CR 0991 (Paul Ihl i ch) , HjI i ogen 

(gli(£<f) Hue Lj6900, L7020( BASF) , Ffel i ogen H ue D 
6840, D7080( BASF) , Sudan (m%Mf£) H ue C6( BASF) , PV 

Fast Hue B2GD1( Areri can Hjechst ) , Irgal i te H ue B 
OXQba-Ceigy), Pali ogen (Sii(SH) Hue 6470(BAS 
F),Sudan(gfilS1i) III(Mtheson, Gblerran, Bell),Su 
danII(Mtheson, Cbl eiran, fell), Sudan (£§il8H§) IV 
(Mtheson, Cbl e nan, Bel 1 ), Sudan Qange QAJdrich), 
Sudan(fElliB80 Qange 220( BASF) , Pal i ogen( fi»i& 
S) Qange 3040(BASF), Qtho Qange CR 2673(Paul U 
hlich),Paliogen(^§iiS1f) Yellow 152, 1560(BASF),U 
thol Fast Yel low 0991 K( BASF), Pal iotol Yellow 1840 
( BASF) , Njvoper m Yel 1 ow FG 1 (Fbechst and Gel anes 
e), Permanent Yel 1 ow \E 0305 (Paul Ihl i ch) , Lunogen Y 
el 1 ow D0790( BASF) , Suco-Gbl b L1250( BASF) , Suco- Yel 1 o 
w a 355( BASF), Hjs taper n(^i^lS<i) Pi nk E(H)echst a 
nd Celanese), Fanal(giifgS) Pink E4830( BASF) , Q nq 
uasia Mgent a( CuPont ) , U t hoi Scarlet CB700( BASF) , T 
oluidine Ited(Adrich Qiemcal Gb.), Scar let for The 
rrroplast NBD PS PAI-feine Kuhl rrann of Canada) , ED 
Toluidine Red( A dr i ch) , Li t hoi Rubi ne Toner (Paul Ih 
lich),Lithol Scarlet 4440( BASF) , Bon Red Q Cbrri ni on 

Cblor Gbnpany) , Royal B-illiant Red RD8192(Paul U 
hlich),Qacet Pink RF( G ba- Gbi gy) , Pal i ogen( ^ISlS 
m) fed 3871K[BASF),P&liogen(^ilfS^) Red 3340(BA 
SF), Li thol Fast Scarlet L4300(BASF)^> ZblflZZ 

[0 0 4 7] *§t*Fi<D>( >9*J*v hffl-f 

itwiii^ -mzmrzt, *<tf)»*ffl*-# 

3?#fii^b*3R^»K*r 1 0 0^O5*Ii:flli&(0 
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ri*&&7K SfcliAME Sr* Mc-&fcLfcv*k#£<b 

lix Regal (SfilSaO 330, Hack Pearl (£j|iS«Q 130 
0,Back Pfearls(gitffi^) U Raven( S»iS8) 5250, Ra 
ven(afil8«Q 5750,Mjlcan(gJiiffi<i) X>7, Hdsi aper 
n(g^lSS) pink ^H>stapern(B»iS8D blue ("7* 

- #> 79 * * J: Xfii y $ itT ^ 

* 0 :itlbl±AMESf^F (ft&SMH&tt&) tN± 
[0 0 4 8] *«9Ja>>f >^ y h ffl >f > ? OJgfl-ft 

ft o . ooi-ft3^o> titiK m.wm^t z ti& 

Lv^^^Xti, 5 0%Ja±oef* ? 0. 3 S 

jffi-C*& (Hsdaka O>PA700S^>f XTi-yJ *fX*ffl 
5e) o J: L < t±, S?0 7 0%BLtrt*0. 3^* 

n>*MT\ri>oi. 0-1. 2 ^ ^n>J: Y)±£%$t 

i: v^ 0 

[ 0 0 4 9 ] *5&93^2SJ&5fcffiTI±, WR-li 1 o&±o so 

t?^*>it^r»fta*ttoto) k, ibjcttw owhc 

*o »^4#ft»JKii, xf-v>*;v*>®iB (Na 
+ , L i +, K + , Cs+, Rb+, B«S£<i*fi& 

>W& (N a +, L i+, K+, C s +, Rb+, fi& 

>»* (Na+, Li+, K+, Cs+, Rb+, 
Mfc (*;U7^ftK, 7-fe hT^ffc K\ /nfii/ 

«0 , r ^ y ^Kffl. > * * y -7 u >r 
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rsa (S»1S«) 4, Versa (SSjSflS) 7, Versa («S 
IS^) 77(Nitiona1 St ar ch and Cheni cal Cb.); Lonar 

(SilfS^) D[nanDnd Sham-ock Oierricals Ob. );Eaxa 
d (mmm) 19,Eaxad (S^fSffi) K(WR Qace Gb.); 
Tairol (a«lS«) SKRohm&Hjas)^OfS^^D D n^*^> 

i£IJ*<0*£ (Na+, L i +, K + , Cs+, Rb 
SJ4fciijMft#K ^Jx.i^ige P ai (aiirSH) G^^tr/CD 

y'J-X^g (Rhone- Pbulenc Cb. ) , &i j i (aitlS 
m) >y-X(7)ftK(ia Arcricas, Inc.). iS.fct/Trit 
on (mmm vy-X60!»S Ohi on arbide Cbnpan 

> J: * f-* >tt5MR#J k ffl^^^-ti-Tffiffl It ^ 

[0 0 5 0] *»Kicfi£^«»/±E«3|B|.^ti:Sij^Jt* 
ti, ftl/0. 01-ftl/3,9JKliftl/0. 

L<l»l/0. 15-ftl/ 
1. Z<DmmftX-i> iv> 0 ±E^7.-*> 

1 : 1 tztf, -74-Y*Yv9 (Dit^m^^ 
officii. *4 fctt*WW»O^JStt*»*r#*^ 

^>o s-tfcffl^sa^^fiii, -mz&2 0,000 

J^T, »4L<(il 3, 0 0 OBIT, J:»)« 1 4L<lil 
0, 0 0 0HT"C*4 o *»»«ff^*StL*fl*#JO 

[0 0 5 1 ] *»M^-f hffl-f >^l±. 



(13) 



^iH3¥l 0-204348 



23 

a, %bmzmm&&±vmmkv>&m&m&m*s. (c 

a++, Zn+ + , Mg++, Fe+ + + , Mn+ + , 

A ,+ ++ t Ce+ + + + ^) tfb&i,^ ztibizmfc 

[0 0 5 2] ##§Wco>f >*vx* hflH>*(i$fc* 
0Sffl-r&*H^*5, 5 3 1, 8 1 
g-5§- (5§^#'J VjsJitfyf-*- K( Richards)) \Z%IM 

<r>hh, 4 >^jesauw-r^fifiJt^o. 1%*M*> 

8, 5 0 OOfccor-ab^o * >?m%iW8)Wi, Rr#& 
-f >^«St. itz\±¥v9 (jitter) rt^fc < > >f > * 

[0 0 5 3] rft^Mlfc, *&W<DJ >*Kli, SffS 
Httffifth 8£tt#k *l'-Mfc*l (EDTAf) > K 

[0 0 5 4 ] <f >*v*a? hffl>f>^tli, IPffi»ft»J 

7^ Ztthtzmfc-fZ i> 0-ei±^V^ 0 1"£fc>*>, Tarrol 
SN («»««) .Tanol LG (g§5ffiS) , *5 J: X/Tt i t on 

(fiSHBS) v'J-XOiO (Rohm and Hias Cb. ) ; M 
rasperse (CflMtR) v U -X<0 6 O ; Igepal (»SlS 
H) v'J -XCD fc<7)( Rhone- Pbulenc Cb. (ffW C 

a)) ; Bri j i (ssiaai) 3o,&iji (a»is«) 35. ari j 

i 52,Briji (S»lSai) 56, B-iji (fi»lS 

fll) 58,Briji (SftHflQ 72, Briji (SAM) 76, Bri 
ji (Sftffifll) 78,friji (Sf>lS«0 92, Bri ji (£ftifi 
W) 96,*S.fctfBriji (SAM) 98^0&iji (fiftlfi 
fll) vU -Xtf>4*> ; Surfynol (JBiiSflO v'J-X^ 
(Ar Product Cb. ) ITergitol (S^l&fli) *>V- 
Xfcjtfniponol (««1S«) y'J-XtOt^EI.DiP 
ont de Nenours & Cb. ) ; Errol phor (3£fiiSS) CN 870 

fc<fctfCN 877(G4F) ; <b o^^oti&o&aorffiflM \Z 

IfUttltO. 0 0 0 1-ftl0lt%, »JL<li 
60. 0 0 1-ftl01i%, -t 0»S L< 1*6 0. 0 

[0 0 5 5] hJjH>*Uli* 
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r * y ;v»a. # x ) * 9 ^Btt, # v e - >b r iv a 

;v-b;bn-^ N #y vf^;ven y yV #yfcT-;v.x 

fll) y'J-X(IK International). Jeffanine (SfilS 
S) vy-X(Texaco)^Oi^V>**v KfcJ;t>Vn 

^EtlCWUO^l 011%, itff L< 1*6 0. 
0 0 1-«8lt%, J:0ffJL<li»0. 01-U5 

[0 0 5 6] *8W>^*>'i ? h JB * > * KffjfrC 

ti, Ebwcil (SSiSai) 150,200^^^75, $IfBi 
X-rlViS, iRJtRW (sorbate) ffl, Proxcel (S»iS 
flt) (ia*feXW») »O«*«JM* t ** 0 w« J: -9 

20 011%, #SL<li&0. 001-6811 

%, J: L< lifiO. 0 1-64. 01fl%t*S 

[0 0 5 7] *»WW>f>^yi -y hffi^ >^(±4?t> 

iM^^*^>^ ? , d*LfenH5E1-* fe^-e«±^v^ 0 :^J: 
9ftpHlWJW-fttt4«fflfl^ 
LT0^101i%> #4L<littO. 0 0 1-6 5 
J:0#4L<«±60. 0 1-ft5ll%T*4 
30 7i ? , :(7)WfU^o 

[0 0 5 8] flft<oa^*ft^i6iP#Juti^u- hltmtf 
ab»9> :^!ixfU>v7^ >N, N' -~6fcS£, ^ 
U>vr^>E9»K (EDTA) , xfl/Vv75>H 

[0 0 5 9] *56MO>f >^yx -y hffl^ iS^ 
-O^yiy hWBO (El, i3J:^>f 
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SD&7U- K SPa°-7, inttK^A, -r^njftR 

#a»> Xerox (SAM*) vU-XlO, *rox 
(SfltiB*) 4024«O3feT-ffl«, iU*OsKV K«»; 
hfeW ett- Packard Gb. , Canon Ob. , Qi Papaer Cb. , & 

7 hJHiK) ;A-tright Gb. , hfevl et t -PackardCb. , Cano io 

tat^f >^*fci*-f >^ vx-7 hepsoiaicaLfc-f 
[0 0 6 0] #f&9J*>fc Kn*->75 h\ >;v#7hr 

< jK»E**fi;V\ ft^^VaKtt* (heat and delay t 
echniques) *-flJffl1"&^«Xg^a It , fc 
flj^«r#1-*c ifc, *S£930^ffifc>f Jfefl-O 
fastis «fc W^ttlH 4 fc *«k/MHU» A. * fc 

•U-CS&o *56WO>T >^^^y hffl^ >^t±, 
7f>v-H^ HttK, 7 y > b-^y K 

(6 0 0 s p i 7y > h-Ny K) *«fflLfc»-a\ fi*t 
IS (RH) 15%T% 10WlO7f>y-^ 

"to 30 

[0 0 6 1 ] tlTUS1-*lt*li*. **W^*t§»*: 
mtc^Ji: ltft4OT**o Sot, *3&93lifiLTO 

[0 0 6 2 ] 
[*J6#J] 

-Y (17. 3%«iB^><**, ^t*13 0%) > J. 40 
(2 0%) , d?Vxf l/>t^r*>K 
(MW= 1 8, 5 0 0. 0 . 0 7 5 %) , Cbw ci 1 200 
(0. 1%) , SXXf* W*)) frb, 4>9V*v h 

[0 0 6 3] #*m*SE£K»#LT:$R4»^ttfc 
U >*<7>p H£ 7. 0i:R8Lfco «r<0^>?£*jn 
EETT'it^iJ^ >f fl/* — (a series of filters) 3. 0 
mm/1. 2mmtI®l^:o 

[0 0 6 4] JtRgfl I I : »Oat, BASF X 

-347??**^ (11. 5 ^4** so 
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S30%) fc, ifi/^'j3-jv (20%) fc, #y 

xf U>t^rvK (MW= 1 8, 5 0 0, 0. 0 7 5 
%) fc, Ebwcil 200 (0. 1 %) fc, 7K (»•)) 

[0 0 6 5] ##»*££U»#LTi$Jlfc«*»fc 
U -f>?<0pH£7. OCRBLfco Z<nJ>?*1)ti 
E.T-?Wffly 4 ^9-3. 0mm/l. 2mm-ej*«L 
fco 

[0 0 6 6] JtRWI I I : XsroxfctgJcO 6 0 0 s p i 
7y > Ktfflv^7f> v-f-* h<0*tflgfc L 

T, 3 0 0 s p i WWim<7>t}9SL<0^ >9V3-v hffl-f > 
* (Hivdett PackardrP 1200C '/7>^ SrffiV* 

/Co 

[0 0 6 7] ifcigcflj I V I >feroxtt§£<7} 6 0 0 s p i 7 

3 0 0 s p i m$m(o-fim<D'( >*vx ? vm<<y? 

(rtWett PackardHP 1200C 7^ y * 4 > ^ ) £fflv> 

fco 

[0 0 6 8] ±fi£<^>*l**r (ifctt«I-I V) £, 

[0069] aami tv* k 

7;v-9^>Y (1. 96%) , 7^;v*;vifF-^ 

(1. 96%) > l-y^nA^y;i/"2-t , n'JyV 
> (2. 0%) , > (9. 8%) , N -7-fef 

;Vx^y-^7^ V (VI Ko^rvT 5 h\ 9. 8 %) > 
,f'jxf i/>t + vK (MW= 1 8, 5 0 0. 0. 0 7 

4 %) > Ebw ci 1 200 ( 0 . 0 4 9 %) > & X tf* (» 

[0 0 7 0] **t*rfcft^U«R*L-C*&Jlft»*ttt 

ET'CiRM^ 3. 0mm/l. 2 mmt'iliL 

[0 0 7 1 ] glifeffP I I : &<P«LJiE, "t 7nv 
xMy7>N (35. 0%, ^^flSl 0. 0%. 
«^^^^12. 3 0 9%tC*g^) > Lormr D (0. 

5%, r^*>55 h tfc*J) > 7^^^;vtfb-^ (8. 0 

%) . l-y^DA^y;v-2-t?D'J v/> (2. 0 
%) , ^'J-tn-^yn^ySa (KKD*y/Hr 
ti: 1 7neu>^^rv h\ 4. 0%) > 
(4. 0%) , N"7Wi^^-^75 > (fc Kn 
^v7; h\ 12. 0%) , #UifU>**'>K (1 
1^^1= 1 8, 5 0 0, 0. 0 5%),Ebwcil 
200 (0. 0 5%) > Igepal OV630 (^K^>14#EfS 
14?PJ. 0. 1%) > &XZf* (ft*)) , ^^>^yx 
•7 hffl-f >^Sr**L*: 0 

[0 0 7 2] ##»*«£US*LT±bR4«*«fc 
L> ^>^^pH*7. 0i:R8Lfc o CO^>^$rSD 
BETTityiJ^ -f — 3. 0mm/l, 2mm-ezSiit 

fco 

[0073] m>« iii : ^^adt, 70 



(15) 



1#§fJ¥ 10-204348 



27 



28 



yiHT^fV^^ (2 3. 2 9 5%> ?W «K 1 
0. 0%, »/^^ti2. 3 2 9 %t:«S) , 7«> 
y VUy K5 2 (5. 5 9 1 %). rf-A^JHf b-n* 

(9. 3 18%), l-v*n^*v;l,-2-tfo»;v 
y > ( 1. 8 6 4%) , XW7> (13. 9 7 7 
%) , N-T-b-f;VJ.^ y-;l/7 S > KD^rvT; 
h\ 4. 9 0 8 %) , ^'Jxfl/V^yK 
5H^ft = 1 8, 5 0 0, 0 . 0 4 7 %) , Dbw ci 1 200 

(0. 0 4 7%) , *ftT>*-^A ( 1 . 9 0 5 
%) , (»■)) , ^M>^vx7MO^ 

[0 0 7 4 ] ##***^£U«#LT$Jt 

4 ;V^- 3 . Omm/l. 2mmTigi§L 

[0 0 7 5] glffiflj I V I ^Oiflfltx 1" "/n v 

^-f (2 3. 2 9 5 %, 
0%, ^^^f^f 2. 3 2 9%KffliS) . T"/7 K 
U7K5 2 (5. 5 9 1 %), :/*-/u*;i/fcf 

(9. 3 18%), 1->^da^-2-^d , J^ 
y > ( 1 . 8 6 4 %) , *JI/*9> (13. 977 
%) , 1 - -2-eu'JyV 
> (Sfctli Kn^rvT < K, 4. 9 18%) , #'Jif 
P>t^rvK (li¥^Wf= 1 8, 5 0 0 , 0. 0 
4 7 %) , Ebw ci 1 200 ( 0 . 0 4 7%), %\tr > * 
-^A ( 1. 9 0 5%) , (ft*)) , frbJ > 

[0 0 7 6 ] #M^^i:^U^g^$«^ 

ETtf5!|7>f^^-3. 0mm/l. 2mmtML 
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6 O O S P 



[0 0 7 7] EMMY. 1-*fe*>, ynvx 

^h^j.D-^>T (2 5. 1 5 9%, ^-f««7. 5 
%, H»/'f**il. 8 8 5%i:ffll) , 7yyH 
xd-17^ (18. 636%, yJitkBt 10%, t€ 
^^ttil. 8 6 4 %Cffi£) , 7*)\>i3)V\£Y- 
(9. 3 18%), 1 - y^n/\^y;i/-2-tfn , J 
>V> (1. 8 6 4 %) , (13. 977 

%) , N-T-fc^v^* y -;vr ^ > (HKn*y75 
K, 4. 9 0 8 %) , #»JxfU>*^ryK (fift¥^ 
^fi= 1 8, 5 0 0, 0. 0 4 7 %) , Cbw ci 1 200 

(0. 0 4 7 %) , *fbT ( 1 - 9 0 5 

%) , <«»!) . 

trMLfe. 

[0 0 7 8] LTSj»fc»<&»fc 
t, >f>?<DpH£7. OrfflSL^io £lJD 
ET"Cfi?l|7 -f Jl/*- 3 . 0mm/l. 2mmtIi§L 

[0 0 7 9] ±IB^ Jttt« I - I V k ^JStf!) I - V t 
yX«3 8 4*TVX;HP^2 5mm*i(0)fe 
roxttg^)6 0 0 s p i 7'J > b^<7 K*flJV*T\ 
mm (RH) 15%t7f>v-^SUo ^'J>h 

Kii3 7-3 9#luhTftlfc$-frfco 3U fc, 
(SSO^vx-; F918IJ (»«ft6 0 0 s p i ) (Oyf- 

0. 5%*«k f&v?*) t»5feLfco 7<r>v-fcJS 
&$«&gr<Of'- * S 1 U^i"o 
[0 0 8 0] 

[an 



















i 08> 




vT> 


1 o# 










v7> 


>5#, 8KHi 






| 5 0», 6 KHz 






2 0 0fJ\ 4KH z 


iv 




! 1 0 0^ 4KHz 






50«\ 4KHz 



^fcfTOL^o KbviJ ett Packard H> 1 200C7" 'J > 9 £ ffl 

1 /2 1* y-f-mu^^tz&ffii. (solid area) 8-f>f 
x l o 1 / 4 -f >^<aep®]$rfro£o £5qnK6JB!l*- 

(iyj > Ka««*fi?S<>ffi«oT''<fcffl£i4*JI2 so 



> ft? K (6 0 0 p i WiSPfSg) fcffl^T 
(1) fx7*-#-KSifcli'»/1"<^, *5J: 

ir (2) jisiienBOri (tii»«ci s«-*j) -cm* 
[oo8i] ^^a^is^epsij^. ai«L«:*>r*i* 
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P8<7)ii5£ (#12: cm) £S05gU -e<£>¥^£fBfiL 

[0 0 8 2) &T<D2&i$tt&&(D¥-b%&<OiB.itil 
fflLfco tSlffl:>ferox 4200(Chanpion Pensacol a, IT) , 
X:rox 4200(CP A>hdowi, 21) , Or ox Recycled EP(Cbntar 
Cbrn\*a]l,3T),Hjmrerrrill Tidal EP(Q \*ego, 4T) , Lhi on 
Grip Jantstovsn LP(Frankl i n, 5T) , Spri nghi 1 1 Relay D 10 
P(Triconderoga,61), terox Irrage Series LX^6hdowi24 
#,71),Himrermll 16#( 81) , & X Vforox Irrage Series 
32#(A;hdowi,9T)o % 2 & ! Xirox Recycled EP(Cbrrtar 
0brnwill,3T),)ferox Innge Series L^Aihdowi 24#, 7 
1), tanner nil 1 Tidal EP( Int ernat i onal paper, 10T) , )fe 
rox 4024 EP(lhion Canp, 1 IT) , Rank Xsrox Prerrier BCF 
3R91781(M>do, 121), Rank >ferox PremerTCF 3R91805(N 
yrrolla, 131), Chanpi on( M>j i -Oiacu, 14T), Rank Jferox Bu 
siness 3R91820( Aissedat -Rey, 151) , Rank )ferox Excl us 
ive 3R90208(Iridiurq 161),RankX-ox Prenier TCP 3R90 20 
208(tynolla, 17T),)ferox 4024(Chanpi on Gbrtland, 18 
1), Cascade Orographic paper( Boise Cascade, 191) , Sp 
ectrumEP(Gborgia Paci f i c, 201) , Hisky Xirocopy (Wy 
erhauser,21T),)ferox Irrage E i t e(K nberl y dark,22 
1). £J:t>*Fuji Xirox£ft(23Do 
[0 0 8 3] itKWV : *<flfitfu 1"fcfc>*>. Tv-; K 
>fxo-17 (2 0%«*l^>f«iS. ^*ttl0 
%, TriconSi) , /nyx^ h^XD-lG ( 2 7 %« 

^**I7. 5%, Zenecai^) , 
7> (15. 4 6%) > rf^)Vi3)V\£ Y -)\> (10 30 
%) , l-v^OA^v;V-2-^n'JyV> (2. 0 
%) , PJ^ (tKn^rv>^) 7<y>*> (0. 
5%) , >G9ftK (EDTA, 0. 3 5 

%) , ,fiJxf|/>t^ryF (IfTO^Il 8, 5 
0 0. 0. 0 3 %), Dbwcil 200 (0. 0 5 %) > £ 
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[0084] mmmv i : *oau, -rfct>*>, 

K7^-9 (2. 0%) , 2- (2-n-7b*->xh 
Jr>) (r^;i/*;vkT h-JK 2. 0%) , 

*;v*7> (10. 0%) , N-r-bf-^i^^-^r 
^ > (fc Kn*->7 5 h\ 10. 0%) , *'Jxf U> 
t^rv K (lf¥^^f 18, 500. 0. 075 
%) , Ebwcil 200 (0. 0 5%) , J:tf* (» 

[0 0 8 5] UttWV I I : i"4:b*>. 7n 

yxnv7>^ (3 5. 0%?S«i^^iS?tt, 
*I10%) . Loimr D ($Hfc»h 0 . 4 5%). 1 - 
v ? n^\^r 2 - tfn 'j yV > (2. 0 %) , 2 - 

(2-n-T'Kvx h^v) .x*/-^ (7^;v*;v 
tfh- ;K 4. o%) , /u-tD-n/ (9. 0%) , N 

-7-bfW^> , -"^7 5> (HKo*v7SK\ 8. 
0%) > ^'JxfV^^yK (if?^il8, 
5 0 0, 0. 0 5 %) > Ebv« ci 1 200 ( 0 . 0 5 %) > I 
gepalOV630 (0. 1 %) , teXtffr ffl.*)) , 

[0 0 8 6] nam v i : >k<n&J&. -f rv? 

(1. 96%) , 2- (2-n-7F^vx 
(7fi^^l^h-^K 1. 9 6 
%) , A)V*y> (9. 8%) . i-y^nA^y;v- 
2-tTo>;vV> (2. 0%) > sKUifU^/'Ja- 
;v (Iif^fi2 0 0 , 9. 8 %) . ^'Jifl^> 
t^v K (It^^I 1 8, 500, 0. 074 
%) . Ebw ci 1 200 ( 0 . 0 4 9%) , £ J: tf* (» 

*)) . *<b>r hffl-f>^ tpatfco 

[ 0 0 8 7] Sc2UI±, englJL^-^^y^OWcoPR^ 

mm, «f?8S*HSi*-c7 amiBSH-cftt 

VIJJltfVIKi, Jttt«V^J:irv I 

[0 0 8 8] 
[*2] 



40 



50 
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(cm) 


(cm) 


(cm) 


(o m) 


LT 


0.78 


0.0 


0.0 


0.0 


2T 


2.50 


0.0 


0.2 


0 . 2 


3T 


3.00 


0.08 


0.2 


0.76 


4T 




1715 


0.65 


2.7 


5T 


3.00 


0.10 


0.18 


0.10 


6T 


3.15 


0.B5 


0.45 


1.55 


7T 


1.70 


0.20 


0.23 


0.60 


8T 




0.75 


0.40 


1.98 


9T 


1.05 


0.0 


0.05 


O.10 




>2.33 


0.35 


0.26 


0.91 



? (5%*-**>77 y 6 4. 1 4 0 gftiS 

*Uvanyl*-#>79**5H*# ( V K 6 0 5 2 

7) ) . do. o%, 2 o g) > N-r-fe 

+ J-frT I > (1 7. 0%. 34. 0 g) > £ 

SffC^lt, tt^>J> >7U>7 4 5. Omm/3. 
0 mm/ 1 . 2 mmt:^ttraaL/:o :^^>^^ 
<7Wi200aca 7 * tii- y *) y vi:itL, hp 



1200C/'J v^oJEiijre- KT^tt^fefcfflttKS] 
[0 0 8 9] 

o>f ttCXJMUE (6 0 0 spi?) 



[#SfcliiE#] 

[HUB] ¥011 0$2^3 B 
[#^ffliE 1 ] 

^*a# 

[»jE*t**B*] 0 0 3 8 
[lijEl^] 

[0 0 3 8] ±EOt Kn*v7 5 < £ 

loot Kn + y^t loof*7 5 K*) , iJiV 



tt?£ (Witfl/l, 1/2, 1/3, 2/1, 2/ 
5, 2/3, 3/5, 1/6, N/N* fcfiLNfc 

(a) : Kn*->^1 (-OH) , (b) : * )V*-f 
(-SH) , (c) 1 7^ K* (-C0<N) . 
Si tf (d) : ^*7^ K* (-CS<N) (Ol*>. 
(a) (c) , (a) k (d) . (b) fc (c) , £ 

(b) k (d) 
£< k 4 2ocDft6g£^tr 0 



